Introduction: Cutaneous body image (CBI) is a construct encompassing how individuals perceive their hair, skin, and nails. Negative CBI has been related to negative psychological outcomes and body image concerns. The first aim of our study was to further validate CBI as a construct. Second, as individuals with dermatologic conditions are at an increased risk for anxiety and depression, the study examined CBI as a mediator of the relationships between having a skin condition and anxiety and depression. Methods: A convenience sample of clinical participants with dermatologist-validated diagnoses of psoriasis, atopic dermatitis, or acne who were currently taking systemic medication (n = 128) were matched to a sample of comparison participants without skin conditions (n = 128) on self-reported gender, ethnicity, developmental stage, and weight status (body mass index). All participants reported on their CBI, self-esteem (global, appearance-related, and weight-related), body dissatisfaction, drive for thinness, dietary restraint, anxiety, depression, and demographic characteristics. Results: Cutaneous body image was more negative in those respondents with skin conditions (regression analysis B = -0.61, standard error 0.23, p = 0.008), demonstrating the criterionrelated validity of the measure. CBI was significantly correlated with global (r = 0.39, p \ 0.001) and appearance-related self-esteem (r = 0.50, p \ 0.001), which establishes convergent validity. CBI was not significantly related to a drive for thinness (r = -0.12, p = 0.06) or to dietary restraint (r = -0.05, p = 0.39), supporting discriminant validity. CBI mediated the relationships between having a dermatologic condition and anxiety [point estimate of indirect effect 0.07, 95% confidence interval (CI) 0.02, 0.15] and depression (point estimate of indirect effect 0.04, 95% CI 0.01, 0.08). Conclusions: The measure of CBI has been further validated. Dermatologists must be aware that various dermatoses may impact patient mental health via the mechanism of negative CBI.
INTRODUCTION
Cutaneous body image (CBI) is defined as selfevaluative perceptions of the appearance of hair, skin, and nails [1] . Previous research using the only available measure of CBI revealed that patients suffering from skin conditions have a more negative CBI than those who are not [1] , thus reinforcing the criterion-related validity of this CBI measure. In that study, the associations between CBI, body dissatisfaction, and drive for thinness were examined, with the results showing that body dissatisfaction predicted CBI [1] . Thus, convergent validity was supported. To date, the discriminant validity of the measure of CBI has not been examined.
People with skin conditions are at risk for internalizing problems [2, 3] . Negative CBI is related to negative psychological outcomes, including anxiety, depression, feelings of inadequacy or inferiority when compared to others, and suicidal ideation [2] [3] [4] . However, CBI as a mediator of the relationship between having a skin condition and mental health outcomes has not been explored in previous research. Doing so may better explain the link between skin conditions and poor mental health and provide physicians with an important understanding to intervene with patients.
The current study had two aims. The first was to further examine the construct validity of the only available measure of CBI. As a test of criterion-related validity, it was hypothesized that comparison participants would have more positive CBI than dermatology patients, as found in prior studies [1] . As a demonstration of convergent validity, it was hypothesized that CBI would relate to global self-esteem, appearancerelated self-esteem, and body dissatisfaction. It is likely that CBI will be related to these selfrelated constructs because past research suggests that individuals at greater risk of negative CBI, including those suffering from dermatological conditions, also experience low self-esteem [2, 5, 6] . One reason for this low self-esteem may be that people with negative CBI are confronted with how their skin looks on a daily basis, which might impact overall self-assessments. This is particularly relevant when appearancerelated self-esteem is considered. Continued exposure to their skin, a very noticeable feature, is likely to impact how people feel about their appearance. As a demonstration of discriminant validity, it was hypothesized that CBI would not be related to a drive for thinness, dietary restraint, or weight-related esteem. Although these three issues are related to body image [7, 8] , they focus on weight and eating, which seem to be less relevant for perceptions about the skin's appearance. Thus, CBI is likely to relate only weakly (if at all) to these constructs.
The second aim was to examine CBI as a mediator of the relationships between having a skin condition and associated psychological outcomes (anxiety and depression) and whether these mediations are moderated by gender ( Fig. 1 ). It was hypothesized that CBI would mediate the relationship between having a skin condition and anxiety and depression. While gender was included as a moderator, no gender differences were anticipated.
METHODS

Subjects
This study was approved by the institutional review board at the University of Texas at Dallas and was performed in accordance with the Helsinki Declaration of 1964 as revised in 2013. All participants gave written consent prior to participation in the study. All participants were given research exposure credit (university students) or entered into a drawing to win one of two iPad minis (one for each sample) as compensation for their participation. Numeric coding of participant data ensured confidentiality and anonymity.
Clinical participants were recruited from a dermatology teaching clinic at Baylor Scott & White Health in Dallas, Texas. Patients were approached and given the opportunity to participate after their appointment if they had been diagnosed by a dermatologist with acne, atopic dermatitis, or psoriasis and were being treated with systemic oral or injectable medications. In total, 225 patients were approached, of whom 11 declined to participate due to time restrictions. After consent was obtained, clinical participants were weighed. As self-reported height is highly correlated with measured height (r [ 0.95), self-reported height was used [9, 10] . Lastly, participants were given the survey to complete at home and return by mail. It was made clear that the researcher was available by phone if they had any questions. If a participant had not returned the survey within 2 weeks, a follow-up phone call was made; if a phone number was unavailable, the participant was emailed by the lead researcher.
A comparison sample of 369 individuals without skin conditions was recruited to match the clinical sample. Participants were recruited using the research exposure credit system at the University of Texas at Dallas and other methods, including word of mouth, online posting on social media websites, and flyers in places where adults spend time (e.g., coffee shops, churches). Comparison participants completed the survey in a research laboratory on the University of Texas at Dallas campus or another location of their choosing after informed consent was obtained. After the participants completed the survey, they were weighed. The researcher or a member of her research staff was present during the survey to address any concerns. For both samples, the study survey was presented in one of five orders (no meaningful order effects were found) and took 20 min to complete.
Clinical and comparison participants were matched based on self-reported gender, ethnicity, developmental stage, and body mass index (BMI). Age was matched using developmental periods of adulthood, as done in prior studies of body image [11] . BMI was matched based on whether participants were classified as underweight (BMI \ 18.5), average weight (BMI 18.5-24.9), overweight (BMI 25.0-29.9), or obese (BMI [ 30) by the Centers for Disease Control and Prevention guidelines [12] .
Measures
Cutaneous Body Image CBI was assessed using the seven-item Cutaneous Body Image Scale [1] . A composite of all items was created, with lower Fig. 1 Cutaneous body image as a mediator of the relationships between skin condition and anxiety and depression, moderated by gender scores indicating more negative CBI. The measure has shown convergent validity in adults and has been significantly related to the body dissatisfaction subscale of the Eating Disorder Inventory [1] . The measure had good internal consistency in the current study (Cronbach's a = 0.85).
Global
and Appearance-Related Self-Esteem Global self-esteem (six items) and appearance-related self-esteem (four items) were measured using the respective scales of the previously validated Self-Perception Profile for Adults [13] . Composites were created, such that higher scores indicated higher self-esteem. The measures had good reliability (Cronbach's a = 0.85, global self-esteem; Cronbach's a = 0.72, appearance-related self-esteem) in the current study.
Body Dissatisfaction and Drive for Thinness To measure body dissatisfaction (nine items) and drive for thinness (seven items), the respective subscales of the previously validated Eating Disorder Inventory were used [7] . Composites were created, such that higher scores indicated higher body dissatisfaction and drive for thinness. In the current study, the measures showed good reliability with Cronbach's a of 0.86 and 0.89 for the body dissatisfaction and drive for thinness subscales, respectively. Dietary Restraint Dietary restraint was measured using the previously validated six-item cognitive restraint subscale of the Three Factor Eating Questionnare-R18 [14] . A composite was created, such that higher scores indicated more dietary restraint. The subscale had good reliability in the current study (Cronbach's a = 0.82).
Weight-Related Esteem Weight-related esteem was measured with the previously validated eight-item weight subscale of the Body Esteem Scale for Adolescents and Adults [15] . A composite was created, such that higher scores indicated higher weight-related esteem. The reliability of the measure in the current study was high (Cronbach's a = 0.91).
Anxiety Anxiety was assessed using the sevenitem Generalized Anxiety Disorder Scale [16] . A composite was created, with higher scores indicating more anxiety. The measure had been previously validated [16] and showed strong reliability in the current study (Cronbach's a = 0.90).
Depression Depression was assessed using the previously validated Beck Depression Inventory-Short Form [17] . This measure contains an item relating to self-harm and suicide, which was not included in the current study due to ethical concerns. Thus, participants answered 12 questions. A composite was created, with higher scores indicating more severe depression. Reliability of the scale was appropriate in the current study (Cronbach's a = 0.86).
Demographics Demographics were collected by requesting participants to complete a questionnaire on their gender, age, height, ethnicity, income, marital status, and educational background, and if they were receiving treatment for acne, atopic dermatitis, psoriasis, or any other skin condition. If they were being treated for a skin condition, participants also were asked to report on the duration of their condition, the method of treatment, the duration of their current treatment, and how effective they thought their treatment was. Participants also indicated if their health was excellent, very good, good, fair, or poor [18] . This single-item measure for health has shown convergent validity with the Medical Outcomes survey Short-Form General Health Survey [18] .
Statistical Analyses
The criterion-related validity of CBI was examined using regression analysis. The skin condition group was entered as the predictor of CBI. Convergent and discriminant validity were examined using correlations. To examine whether CBI mediated the relationships between having a skin condition and anxiety and depression, the bootstrapping procedure in the PROCESS macro outlined in Hayes [19] was used to test for moderated mediation. Separate analyses were conducted for anxiety and depression. In both models, CBI served as the mediator, and gender was entered as a moderator. In these analyses, gender (0 = male, 1 = female) and skin condition group (0 = comparison, 1 = clinical) were coded dichotomously. The bootstrapped estimates were found using 1000 random resamples of the data in an effort to compensate for the possibility of non-normal sampling distributions. All data were analyzed using SPSS software (IBM Corp., Armonk, NY, USA).
RESULTS
Of the initial patient sample, 60% (n = 136) completed their surveys. Comparison matches were only available for 128 of the patients in the clinical sample (67% female, 33% male); 85 patients were diagnosed with psoriasis, 31 with acne, and 12 with atopic dermatitis. A series of one-way analyses of variance did not indicate any statistically significant mean differences between patients with different skin condition diagnoses for any of the variables in the study. Therefore, clinical participants were combined into one group for further analyses. Patients ranged in age from 18 to 78 [mean 42.59, standard deviation (SD) 14 .84] years and had a mean BMI of 28.41 (SD 6.91, range 18.14-68.44) kg/m 2 . All participants rated themselves as being in fair to excellent health aside from their skin.
The final matched comparison sample included 128 participants (67% female, 33% male) who were not undergoing treatment for a skin condition. These individuals ranged in age from 18 to 77 (mean 40.30, SD 14.7) years, and had a mean BMI of 28.58 (SD 7.03, range 17.95-55.78) kg/m 2 . All participants except for one rated themselves as being in fair to excellent health. The one exception indicated that she rated herself as in poor health due to her body size, but not to other ailments; thus, she was included in the study.
Construct Validity
The regression model examining the criterionrelated validity of CBI was significant ( Table 1) . Having a skin condition significantly predicted more negative CBI, supporting the criterion-related validity of the measure.
The convergent validity of the CBI measure was supported ( Table 2) . CBI significantly, moderately correlated with global and appearance-related self-esteem ( Table 2 ). The correlation between CBI and body dissatisfaction was close to moderate. CBI was not significantly related to dietary restraint or a drive for thinness, supporting its discriminant validity. CBI was moderately related to weight-related esteem.
The correlations between the items within the CBI scale and the other constructs are examined in Electronic Supplementary Material Table S1 .
CBI as a Mediator
For anxiety and depression, CBI mediated the relationship between skin condition group and both of these mental health outcomes. Gender did not moderate these relationships in either instance ( Table 3 ).
DISCUSSION
The results of this study further support the validity of this measure of CBI as well as the utility of this construct. Patients with acne, atopic dermatitis, or psoriasis had a more negative CBI, thereby demonstrating criterion-related validity as patients with skin conditions feel more uncomfortable with their skin. These findings are similar to those reported by Gupta and Gupta [1] who also found that people with a skin condition have a more negative CBI than those who do not. In the present study, the CBI was moderately related to global and appearance-related selfesteem, and the correlation between CBI and body dissatisfaction was close to moderate. These results demonstrate convergent validity. As the skin is a highly visible portion of the human body, it is not surprising that CBI relates to individuals' feelings about themselves, and even more so to their feelings about their appearance. Future research should explore the salience of different physical characteristics in an effort to determine a hierarchy of characteristics people value (e.g., skin, hair, thinness, etc.) and how this hierarchy may change in people who have skin conditions (e.g., those with skin conditions may value skin's appearance over thinness in a way that those without skin conditions do not).
We found that the CBI was not significantly related to dietary restraint or a drive for thinness which demonstrates discriminant validity. It stands to reason that constructs related to how people eat or diet are less likely to affect perceptions of their skin than other more relevant factors like global self-esteem. Weight-related esteem was more strongly related to CBI than expected. One explanation is that weightrelated esteem also measures perceptions about a feature of the body and, therefore, weight-related esteem and CBI may be more strongly related than previously believed. Alternatively, this relationship may indicate that skin and weight are more connected than previously considered, as previous research in the psoriasis population has demonstrated [20] . Additionally, individuals who are undergoing treatment for a skin condition are at risk for weight gain or loss due to a host of issues, including [21] . Thus, participants in the clinical sample who were currently receiving these forms of therapies were potentially more at risk for weightrelated concerns. However, because of the crosssectional nature of the current study, this could not be examined. Future research should explore how individuals with skin conditions, such as psoriasis, feel about their weight throughout treatment and also explore any impacts weight fluctuations may have on their CBI. CBI mediated the relationships between suffering from a skin condition and experiencing depression and anxiety. This finding gives credence to the notion that the poor psychological health many people with skin conditions experience may be due in part to their negative feelings about their skin rather than solely due to experiencing a specific skin condition. These relationships were not moderated by gender, indicating that CBI concerns relate to depression and anxiety in a similar fashion in males and females.
There are a number of limitations to this study. Participants were only examined at a single time-point. Future studies should collect longitudinal data over multiple points in time as this approach may yield information on how CBI changes or remains stable over time even when people experience other changes, such as the length of time individuals have had their conditions, environmental changes, or stress. If the conditions are longstanding, patients may have had more time to cope or get used to living with their conditions than those who are newly diagnosed. Alternatively, suffering with a skin condition for a long time could result in increasingly negative CBI because of frustration about a lack of improvement. Skin conditions also respond to the outside environment; for example, cold and dry weather have a negative effect on many individuals' psoriasis or atopic dermatitis, while for some, the warmth and increased exposure to sunlight in the summer is helpful [22, 23] . In addition, stress is known to play a role in acne, atopic dermatitis, and psoriasis [24] [25] [26] . Therefore, transient stressors may also impact CBI. By examining CBI over multiple time-points, information can be gathered about whether CBI changes over time as well.
Finally, the number of patients studied was relatively low, and measures in this study were self-reported. Therefore, the relationships that emerged between variables may be a result of shared method variance. However, as CBI and the other measured variables are based on individuals' perceptions, self-reporting is the most logical way to assess these constructs. Nevertheless, future research could potentially use other methods (i.e., clinical interviews, observations) to examine mental health constructs.
CONCLUSIONS
The study has several important strengths and implications. First, this study conducted a broader examination of the validity of CBI as a construct and further supported the measure's usefulness for future research. Additionally, this study was the first to statistically examine whether CBI may explain some of the previously documented relationships between having a skin condition and poor mental health outcomes [3] [4] [5] . This research strongly supports the important role that dermatologists can play in improving patient mental health through effective treatments to increase CBI, thereby reducing depression and anxiety in a significant number of patients. the work as a whole, and have given their approval for this version to be published.
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